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Abstract 
Past studies have revealed that clinicians’ perceptions influence their participation in social networks. In this paper a 
professional network of physicians was studied in order to determine how physicians perceive the network role in their 
professional life. The study is based on: a qualitative analysis of the network discussions; in-depth interviews; a 
questionnaire; and a clinical research focus group. We found three main mental models of the network role. The first 
considers the network as enabling social engagement; the second sees the network as facilitating clinical decision-making; 
and the third seeks for clinical research collaboration.  
 
© 2013 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of 
CENTERIS/ProjMAN/HCIST. 
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1. Introduction 
Web 2.0 technologies and services have enabled the emergence of Medicine 2.0 applications and services for 
health providers and consumers that facilitate social networking, sharing, openness and collaboration within and 
between these user groups [1,2].  In the context of healthcare services, which are characterized by a rapid 
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introduction of innovative solutions, professional networks are of utmost importance for spreading information 
and sharing knowledge [3-5].  
Many studies have revealed that clinicians’ perceptions, denoted as their mental models [6-8], influence 
participation in social networks [9]. In this paper a professional network of physicians was studied in order to 
understand their perceptions and mental models [6,7] regarding their professional network role.  
The motivation for this study focuses on the evolution of a network that began as a simplified but active 
channel of email distribution. When the network was moved to an enhanced platform that required password 
identification, it almost ceased to exist. The study included: qualitative analysis of the network discussions; in-
depth interviews; a questionnaire; and a clinical research focus group. The results indicate that the physicians 
have three different mental models regarding their network’s objectives. While one mental model considers the 
network as a social enabler, the second mental model considers the network as a facilitator of clinical decision-
making. The third mental model regards the network most important role as promoting clinical research. On a 
social level, physicians want to be part of the community and share feelings and thoughts. While coping with 
clinical decision-making, physicians seek approval for their initial line of thought regarding their clinical cases, 
but will consider other approaches if such are suggested by persons of professional repute or if answers are 
based on evidence-based medicine and include referral to a relevant source. Regarding the research, the 
network should facilitate collaboration and sharing knowledge and data across organizational boundaries.  
2. Related Work 
2.1 Clinical professional networks 
Networks encompass a set of resources inherent to the structure of relationships among individuals. As such, 
they are valued and exploited, and generate a wide range of benefits [5,10,11]. Medicine 2.0 applications have 
the potential to foster the rapid exchange of knowledge, and in particular, promoting tacit knowledge 
distribution [12]. As opposed to explicit knowledge which is stored in textbooks, software products and 
documents, tacit knowledge is what people have in their minds  in the form of memory, skills, experience, 
education, imagination and creativity [13]. Tacit knowledge consists of perceptions, beliefs, and values and has 
a central role in capturing and assimilating explicit knowledge [14].  
Wenger [15] coined the term “communities of practice" that foster knowledge sharing by means of practice, 
community, meaning and identity. Learning, the main goal of such communities, is achieved by practice and 
belonging to this type of community means sharing an interest in a specific domain and having knowledge in 
common with other members. At the same time, group members have diverse capabilities. By engaging in joint 
activities and discussions, community members have the opportunity to share knowledge and develop a 
community identity. In particular, communities of practice on the Web expand human communication and 
knowledge sharing while presenting no physical or time constraints [14].  
Communities of practice have been studied extensively. One research examined types of activities and 
knowledge in a community of practice among nurses and identified the factors that foster knowledge sharing 
among community members [16]. Several studies analyze social network techniques in an attempt to 
understand how clinicians interact and exchange resources. These studies focus on the underlying structural and 
behavioural complexities of the clinicians’ network and how research-evidence information influences clinical 
decision-making [17,18]. Researchers have also examined various social models and their influence on 
collaboration and knowledge sharing [5,10,19]. Of particular interest is the “homophily” model [19], in which it 
is claimed that individuals with similar personal characteristics and world views are more likely to collaborate 
and become part of a professional community. Further research has shown that within a professional network, 
groups of people form connections, creating interdependent social exchange systems and that  when people 
share similar attitudes [e.g., towards evidence-based medicine (EBM)] they exhibit a higher degree of 
collaboration and knowledge sharing [20]. In another research, the degree of interconnectedness within 
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networks, i.e., group cohesion, is examined, as a predictor of group homogeneity, which in turn reflects the 
extent and quality of knowledge exchange among the group members. The research showed that professional 
peer group interchanges within different social structural settings affect the clinical behavior of physicians [21], 
and may occasionally cause them to adapt their behavior to co-existing norms, thus complying with regional 
clinical decisions and avoiding the adoption of new innovative treatments [22]. Moreover, research has shown 
that clinicians within a cohesive social group hamper the diffusion of scientific information [20], exhibiting the 
known phenomena of “groupthink” [23,24].  
Several studies deal with the factors that influence how physicians interact with Internet-based 
communication technologies [5,25,26]. One study [25], based on the technology acceptance model (TAM), 
found that the main factors that influence physician participation in social networks is perceived ease of use and 
usefulness. Another study [26] found that demographic characteristics were consistent predictors of how 
physicians use these technologies.  To the best of our knowledge, no research has been carried out on the 
mental models that physicians have regarding the roles of professional networks in their professional life.  
Web 2.0 technologies are particularly suited to supporting clinical decision-making processes [2]. Past 
studies analyzed technical, legal and organizational issues encountered by developers, consumers and 
organizers of clinical decision support content in Web 2.0 applications [2,17,18]. However, although 
professional media use by clinicians are widespread, not enough research has been done on the impact of 
professional media [27, 28], and in particular, on the influence of Web 2.0 applications on medical decision-
making and on research collaboration.  
2.2 Mental Models 
The term “mental model” is drawn from cognitive psychology, represents individual or group inner 
perceptions or knowledge regarding concepts, systems or work procedures [6]. There are several techniques for 
eliciting mental models [6,7], among them content analysis, cognitive interviews and group techniques which 
we applied in our research. Gopher et al. [8] focused on eliciting mental models among individuals who were 
involved with unstructured processes in R&D phases of engineering and teams of healthcare providers.  Their 
research identified various process performances by different individuals depending on their perceptions and 
concepts, allows closing these gaps and creating better cooperation among process participants.  
In our study, the main objective was to elicit the mental models that family physicians have regarding the 
role of the professional network in their professional life. This paper’s contribution is threefold. First, it 
examines an increasing awareness among physicians regarding professional networks as a unique source of tacit 
knowledge, as an enabler for social interactions  and as a collaboration facilitator among clinical researchers; 
second, it demonstrates the use of various techniques for eliciting  mental models  and perceptions among 
professional network users that influence their engagement with the network; and third, the study’s conclusions 
may be useful in designing future medical professional networks. 
3 Method 
As a case study we chose to examine the RAMBAM professional network of 298 family physicians, 
originally established as a professional research network. In Hebrew, RAMBAM is an acronym indicating a 
research network of family physicians.  
Case study research allows the researcher to understand the nature and complexity of the processes, without 
a priori assumptions. In particular, it is appropriate if the case studied is a representative case for investigating a 
contemporary phenomenon within its real-life context with the aim of establishing a grounded theory [29-31]. 
RAMBAM is one of Israel's largest medical networks, representing family physicians from all the healthcare 
organizations in the country.  The physicians in the network, ranging from residents to senior physicians, fulfil 
a variety of professional roles and represent different levels of clinical experience. Research into the RAMBAM 
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network included: (1) content analysis and categorization [29-31]  of 150 network discussions on decision-
making processes held between 2009 and 2011; (2) in-depth interviews with family doctors who posted clinical 
dilemmas to the network; (3) a questionnaire with both open-ended and close-ended questions, which was first 
validated by a focus group and subsequently distributed to the entire network membership; (4)  a focus group 
involving 42 clinical researchers was held in the course of network meeting during a conference of Israel family  
physicians. These steps enabled us to triangulate the data which fostered a broad interpretation of the 
phenomenon and validated the research outcome [29-31]. 
The research was approved by the ethical review board of the Israel Family Physicians Association and the 
professional network manager, who were assured that the data analysis and reports would remain confidential 
and that member anonymity would be carefully preserved.  
3.1 Stage 1 – Analysis of discussions 
The content of 150 discussions, held between 2009 and 2011, on clinical decision-making processes was 
analyzed inductively. The analysis method was based on qualitative grounded theory that aims to study social 
and cultural phenomenon without formulating any hypotheses in advance [29-31]. According to this approach, 
research data is inductively coded using open and axial coding mechanisms, until data analysis saturation is 
obtained [29-31]. Open coding refers to the analytical process of identifying concepts, ideas and meanings from 
the collected research data with the aim of discovering, naming and categorizing phenomena according to their 
properties, dimensions and incidences. Axial coding refers to the formation of core categories and sub-
categories from the categories revealed in the open coding stage. The discussions were first reviewed 
independently by the first two authors of this paper. Then the entire research team reviewed core and sub-
categories. Altogether there were 55 open codes that were divided in the axial coding process into two core 
categories: (1) reasons for using the network and (2) responses on the network. This subject is further discussed 
in Section 3.1 below.  
3.2  Stage 2 – In-depth interviews 
We chose three extensive clinical discussions from the network, in which several physicians participated and 
expressed various opinions and attitudes. The two first authors jointly conducted semi-structured, in-depth 
interviews over the telephone with those who had initiated the discussions. The interviews were transcribed in 
an attempt to understand how the discussions influenced the initiators' clinical decisions. The interviews were 
based on open questions that allowed the interviewees to elaborate on additional issues that arose during the 
conversations. The questions investigated several issues:  the interviewees' reasons for choosing the 
professional network as the platform for discussing clinical cases instead of searching other medical resources; 
the participants' prior experience with the professional network as a reliable source of medical information; 
their perceptions and attitudes towards the professional network; and the actual decision-making processes in 
the cases discussed. 
The interviewees were assured that confidentially and anonymity would be maintained throughout the entire 
data analysis process. All transcribed interviews were analyzed inductively [29-31].   
3.3. Stage 3 - Focus group and questionnaire 
The categories that emerged from stages 1 and 2, which dealt with the physicians’ perceptions and attitudes 
regarding the posting of clinical dilemmas to the network and accepting the network participants 
recommendations for clinical treatment, served as the basis for a questionnaire that was distributed among 
RAMBAM members to study the role of the professional network in their decision-making processes. After 
developing the first draft of the questionnaire, we formed a focus group comprising ten physicians from the 
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professional network whose purpose was to validate the questionnaire. The session, which was videotaped, 
began with a general discussion about the physicians’ attitudes, perceptions and experience with the 
professional network.  This was followed by a review of the proposed questionnaire. The videotaped discussion 
was transcribed and analyzed inductively [29-31]. The questionnaire was then refined according to the results of 
the analysis and approved by the focus group via email. The questionnaire was uploaded to the Limeservice† 
Web application. This application both distributed the questionnaire and established the response database.  
After the focus group answered the questionnaire as a pilot, it was distributed to the entire RAMBAM 
network membership. The questionnaire included 5-point Likert scale close-ended questions as well as open-
ended questions. A reminder to complete and return the questionnaire was sent one week after the original 
distribution. A total of 56 RAMBAM network members answered the questionnaire. Data analysis included an 
inductive analysis of the open-ended questions and a quantitative analysis of the closed-ended questions. Some 
of the returned questionnaires contained several unanswered questions and so the quantitative analysis included 
a calculation of the percentage of each chosen option relative to the number of answers received for each 
question.   
3.4. Stage 4 – Clinical Researches Focus group  
During the Annual Scientific Conference of the Israel Association of Family Physicians (named Shabtai 
Ben-Meir), 42 clinical researchers participated in a session regarding the RAMBAM network that was 
organized to discuss research-related issues. Four researchers presented their research which followed a 
discussion regarding research opportunities and barriers that the physicians face. During the sessions there were 
discussions among the participants regarding their perceptions about clinical research and how collaboration 
among them could foster their research. We analyzed both the discussions as well as the presentations to find 
the categories that interested the research community and to determine in what ways the professional network 
could support clinical research. 
4. Results 
4.1. Discussion categories 
The content of 150 discussions was analyzed inductively and formulated into two types of categories: those 
related to the reasons for using the network and categories that concern the discussions that developed over the 
network.  
4.1.1. Reasons for using the network 
The main reasons for seeking clinical recommendations through the professional network were: (1) requests 
for the personal experience of colleagues regarding a clinical dilemma or the need to look for a specialist; (2) to 
raise issues that involved psychosocial aspects such as age or social conditions; (3) a need for an integrated 
perspective when the patient's condition involved several clinical problems; (4) consultation about medications 
and discussing alternatives; (5) issues of practice management, including time management problems and 
dilemmas created by the need to uphold quality measures; and (6) ethical-value issues about reporting to the 
authorities in certain situations and providing information to patients and families. 
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4.1.2. Responses on the network 
Responses to the issues raised on the network included: (1) answers based on personal experience and tips; 
(2) EBM-based replies with referrals to EBM resources; (3) integrative responses, including therapies and 
treatments from practitioners of complementary medicine; (4) requests for more extensive recollections and 
broader investigations when the original question lacked sufficient information; (5) suggestions for etiologies, 
diagnostics and treatments; (6i) considerations for referring to medical consultants according to the physician's 
professionalism and human compassion, and often based on personal acquaintance; (7) suggestions concerning 
practice management; (8) medical-legal advices about the clinical case; (9) venting of tensions, including jokes 
and anecdotes (especially noticeable when frustration was present due to the physician's inability to help the 
patient); (10) referrals to cultural and religious resources; (11) different diagnoses and treatments; (12) values 
and religion  when medical recommendations were in conflict with personal and religious values; and (13) 
offers of personal help outside of the network.  
4.2. Analysis of the in-depth interviews  
The interviews with physicians who posted clinical dilemmas to the network revealed issues regarding the 
network's roles in clinical decision-making processes. Thus, according to the interviewees, the network makes it 
possible to share personal, experience-based knowledge; to reinforce the physician's a-priori diagnosis and 
treatment management; and to improve upon and consolidate decisions and appreciation of answers from 
known colleagues. Users reported that they felt that they were not alone in their decision-making and they 
tended to adopt new attitudes, assumed more responsibility regarding their patients and provided them with 
more emotional support following their interaction with their colleagues on the network. 
4.3. Issues that emerged from the focus group activity 
The focus group participants emphasized the social role of the network: the feeling of belonging to the 
community, of being up-to-date on "what is going on in the community". They also stressed the importance of 
being exposed to different points of view and attitudes.  
Among the focus group participants, there were very few insights relating to decision making, for example: 
"Only a small amount of information, yet it's worth it". Participants also noted the importance of tips and their 
appreciation of comments from well-known colleagues in the community. Alongside the stated importance of 
the network to the focus group participants, negative attitudes were also voiced regarding the professional level 
of the discussions. Comments included: "A non-professional network"; "Non-reliable answers" and "Answers 
given without proper research". Participants commented that sometimes they preferred sending a personal 
answer to the person who posted the question rather than sending it to the entire network.   
4.4. Questionnaire results 
Fifty-six RAMBAM network members, comprising 19% of the community membership, completed the 
questionnaire,. For each question, we counted the answers that received scores of 4-5 and those that received 
scores of 1-2. The high scores were considered to be strong influences, and the latter weak influences.  
According to our data, the most significant category that influenced the acceptance of a recommendation was 
"Evidence-based answer with reference" (85%). The second most significant category was "Supporting an a-
priori clinical decision or answer" (75%). Non-significant factors were "Respondent with an established 
network reputation" (40%) and "Personal experience-based answer" (31%). Considerations that caused 
recommendations to be rejected were "Answers that don't specify reliable sources (EBM reference)" (46%) and 
"Irresponsible answers" (41%), e.g. intuitive answers given without devoting serious thought to the dilemma 
arising from the question. 
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Familiarity with the respondent and/or with his professional position affected the attitude towards the 
discussions. While most of the respondents did not rely on the network for clinical decision making (47%), 
some (17%) relied heavily on recommendations given regarding cases posted either by themselves or by other 
network members.  
In the questionnaire, respondents were asked to rate the importance of various network topics, which were 
defined according to the categories that emerged from previous stages. Most respondents (61%) appreciated the 
social support the network offered and several (66%) noted the need to be up-to-date on what is happening in 
the community. Other valuable topics mentioned were "venting", practice management and the physician's role, 
professional support, ethical aspects and knowledge sharing. The least significant topics were enhancing 
professional confidence and changing of attitudes.  
Most respondents (85%) did not feel that the conversations on the network contributed to their professional 
confidence or to a change in their attitudes and most did not search the network for a similar case and 
appropriate recommendations. While the need for professional support, network availability and a sense of 
comfort with online exposure (35%) were the most prominent considerations when deciding to post to the 
community, the availability of other, more reliable resources was the most significant consideration against 
using the network when encountering a clinical dilemma (58%). The majority of respondents (75%) were, 
however, interested in receiving an update and follow-up postings regarding cases that were posted to the 
network. 
4.5. Research focus group 
The participants in the research focus group called for requirements that would enhance research. For this 
aim a professional network platform would enable participants to develop a clinical research community, where 
clinicians could share clinical data bases and research experience; present research dilemmas from professional 
clinics; to share ways and means for executing and evaluating clinical research; introduce research project in 
their first stage in order to get feedback and advice; obtain evaluations concerning research outcomes; discuss 
educational issues concerning research; and to seek out research partners or supervisors.  
5. Discussion and Conclusions  
Professional networks are becoming a wide-spread phenomenon among clinicians and in particular among 
family physicians who often find themselves alone in their professional life. The RAMBAM network was 
established in 2006 and was based on a closed emailing list of family physicians. In the summer of 2012, the 
founders changed the network format to a new portal, which requires password identification, making the 
network more secured but less accessible. Since then, the network has become almost inactive and our research 
studied the physicians’ perceptions regarding their network in order to understand this phenomenon.  
The results obtained from the qualitative and quantitative analyses were classified into three aspects that 
resemble the different mental models clinicians have regarding the role of the professional network in their 
professional life: the network as a social enabler; the network as a decision-making facilitator; and the network 
as a collaborative research space.  
5.1. The network as a social enabler  
The network members appreciated the social role of the network and recognized the importance of belonging 
to it and of being up-to-date on various community-related issues. Noticeable are the absence of age- or 
experience-related "biases" and the viability of discussions across boundaries of age and experience. Although 
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professional networks are not considered to be highly professional resources, they do play important emotional 
and social roles.  
5.2. The network as a decision-making facilitator 
When in need of profession support, physicians tended to turn to the network with their clinical problems 
primarily because the network was available and the physicians felt comfortable with online exposure. This 
result is in line with previous studies that found that perceived ease of use, both physical and mental, influences 
the willingness of physicians to use the system and share knowledge [32-34]. Due to this environment, 
physicians were willing to share their personal experience and offer advice regarding clinical cases discussed on 
the network. Occasionally they even would add EBM references to their replies.  
EBM advice plays an important role in the professional value of the network. A significant factor in the 
acceptance of a recommendation was whether it was associated with references to EBM sources. This result is 
in line with previous research that shows that clinicians prefer receiving from health service researchers, 
research evidence, either in electronic form or hard copy, including systematic reviews, executive summaries of 
research, and clear statements of implications for practice [35].  
Although most of the questionnaire respondents did not rely heavily on the network when they encountered a 
clinical dilemma, and did not feel that the network's conversations contributed to their professional confidence 
or to a change in attitude, they would adopt a recommendation if it supported their a-priori diagnosis and case 
management. This finding is in line with previous research that shows that one of the factors that foster the 
sharing of knowledge in on-line communities of practice was validation of one’s practice by others [16].  
In addition, drawing from the cognitive psychology theory, people tend to try to convince others and 
typically seek arguments and evidence to confirm their own claims, while ignoring negative arguments and 
evidence. This phenomenon sometimes leads to confirmation bias in reasoning processes, which means that 
wrong decisions are arrived at due to partial examination and interpretation of arguments [36].  
Professional networks exhibit new ways of communication that enable participants to explore tacit 
knowledge by means of informal, fast and direct communication. Other knowledge sources, such as EBM 
references, are more formal and provide explicit knowledge. We found that community members wished to 
continue the familiar communication patterns that exist outside the network within network discussions (for 
example, the requirement to accompany every response with an EBM reference) and do not yet fully realize the 
benefits and potential of the professional network in gaining community-based tacit knowledge. 
5.3. The network as a a collaborative research space 
By definition, RAMBAM is a research network aimed at supporting various research activities such as 
initiating projects, obtaining proposals from network members, and conducting research over the Internet. In 
our analysis of the network, we found very few research activities had taken and that the physicians who were 
interviewed did not report on any research evolving from network discussions. Network users, it seems, shaped 
their own objectives in their use of the network. That is to say, neither regulation nor formal decisions can 
shape the network's behavior; each network's objectives, culture and norms emerge from its participants 
according to their preferences and attitudes [6]. Our research revealed the perceptions of physicians who are 
involved with active research and their research expectations from the RAMBAM network. Since currently, the 
network does not support such activities; we haven’t found almost any discussions that relate to research 
activities.  
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5.4. Conclusions 
The professional network has professional as well as social and research roles; it can be used to capture and 
disseminate medical knowledge, and in particular, tacit knowledge, which is crucial to the decision-making 
processes that physicians face. Physician networks form evolutionary social spaces in which clinicians define 
and develop rules and objectives that may differ significantly from original network goals. The design of such 
professional Web environments should, therefore, be user friendly in order to help overcome the technological 
apprehensions that many users are apt to feel.  
Although the network was established originally as a research network, the platform, until now, has a minor 
research collaboration activity. Research requirements should be further considered in the subsequent 
developments of the platform.  
The study sheds light on the role of professional networks in clinical professional life. While the benefit of 
professional networks is apparent, realizing the different mental models that net users may have might reveal 
various expectations which are not well treated within the current network design. It is hoped that this study 
may assist in the future design of medical professional networks as a social environment; a knowledge resource 
in medical decision making; and a research space. Such design can improve physician engagement and 
collaboration and resume the network activities. Future research will further study the physicians’ resistance to 
using the current network and their requirements for design that would address their various mental models.  
5.5. Research limitations 
The findings of this study are based on a large, multi-located professional network. Additional research is 
needed in order to further validate and generalize these findings. Moreover, the low response rate might reduce 
the questionnaire's statistical validity and so further distribution of the questionnaire to additional clinical 
professional networks may be warranted. 
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